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[57] ABSTRACT
This invention comprises certain analogs of the prosta-

glandins in which the double bond between C-13 and
C-14 is replaced by a triple bond. Also provided in this

~ invention, are novel chemical processes and novel
- chemical intermediates useful in the preparation of the

above prostaglandin analogs. These prostaglandin ana-
logs exhibit prostaglandin-like activity, and are accord-
ingly useful for the same pharmacological purposes as
the prostaglandins. Among these purposes are blood
pressure lowering, labor induction at term, reproduc-
tive-cycle regulation, gastric antisecretory action, and
the like.
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1

C1S-4,5-DIDEHYDRO-13, 14-DIDEHYDRO-11-
DEOXY-PGF,a COMPOUNDS *

The present apphcatlon is a divisional appllcatlon of 5

Ser. No. 657,740, filed Feb. 13, 1976, now pendmg issu-
ance as a United States Patent.

The present invention relates to prostaglandin ana-
logs, for which the essential material constituting dis-

closure therefor is incorporated by reference here from 10

Ser. No. 820,974, filed Aug. 1, 1977, now U.S. Pat. No.
4,095,015, issued July 4, 1978 which is a dlwswnal appli-
cation of Ser. No. 657,740.

I claim:

1. A prostaglandin analog of the formula

CHy~Z4~—COOR;

C=C—C—C—R;
o
M; L;

wherein D 1s

H

or

wherein Z,4 is
cis—CH,—CH—CH-—(CH;),—CH,—, wherein g is
1, 2, or 3;
wherein R4 is -
—(CHz),,,———CH3, wherein m is 1 to 5 mcluswe
whcrem Liis |

wherein R; and Ry are hydrogen, methyl, or ﬂudrd,

” . . 30
being the same or different, with the provisio that deoxy-PGFa, methy] ester, a compound according to

one of R;and Ry is methyl only when the other is
hydrogen or methyl;
wherein M, is

/\

Rs

//\

OR6 ofr Rs

wherein Rs and Rg are hydrogen or methyl, with the
proviso that one of Rs and Rgis methyl only when
the other is hydrogen; and |

wherein R; is hydrogen, alkyl of one to 12 carbon

atoms, inclustve, cycloalkyl of 3 to 10 carbon atoms,

inclusive, aralkyl of 7 to 12 carbon atoms, inclusive,

phenyl, phenyl substituted with one, two, or three

chloro or alkyl of one to 3 carbon atoms, inclusive, or

a pharmacologically acceptable cation.

2. A compound according to claim 1, wherein D is
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15

HO

3. A coinpound-aCCOrding to claim 2, wherein M, is
R; ,.‘\0116

4. A compound according to claim 3, wherein g is 1.
3. A compound according to clann 4, wherem R3, R4,

- Rs, and Rg are all hydrogen.

20

25
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6. 15-epi-cis-4,5-Didehydro-13,14-didehydro-88,
12a-11-deoxy-PGF;a, methyl ester a compound ac-
cording to claim 4.

7. A compound accordmg to clann 2 wherem M, is

//\\ J, |

R ORs

8. A compound according to claim 7, wherein g is 3.

9. A compound according to claim 7, wherein g is 1.

10. A compound according to claim 9, wherein R;
and R4 are both hydrogen.

11. A compound according to claim 10, wherein R is

. methyl.

35

12. cis-4,5-Didehydro-15-methyl-13,14-didehydro-
88, 12a-1 l-deoxy-PGFla, a compound according to
claim 11.

13. cis-4,5-Didehydro-15-methyl-13,14-didehydro-
88,12a-11-deoxy-PGFa, methy! ester, a compound
according to claim 11.

14. A compound according to claim 10, wherein Rgis
methyl.

15. cis-4,5-Didehydro-13, 14—d1dehydro-83, 12a-11-
deoxy-PGFa, 15-methyl ether, a compound according

to claim 14.

45
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16. cis-4,5-Didehydro-13, 14-d1dehydro 88, 12a-11-
deoxy-PGF,a, methyl ester, 15-methyl ether, a com-
pound according to claim 14.

17. A compound according to claim 10, wherein Ry
and Rg are both hydrogen.

18. cis-4,5-Didehydro-13,14-didehydro-88, 12a-11-
deoxy-PGFa, a compound according to claim 17.

19. cis-4,5-Didehydro-13,14-didehydro-88, 12a-11-

claim 17.
20. A compound according to claim 9, wherein at

least one of R3 and Ry is methyl.

21. A compound according to claim 20, wherein R;
and R4 are both methyl. '

22. A compound according to claim 21, wherem Rsis
methyl.

23... cis-4,5-Didehydro-15,16,16-trimethyl-13,14-

~didehydro-88, 12a-11-deoxy-PGFa, methyl ester, a

compound according to claim 22.

24. A compound according to claim 21, wherein Rg s
methyl..

25. cis-4,5-Didehydro-16, 16-dunethyl-13 14-didehy-
dro-88, 12a-11-deoxy-PGFa, methyl ester, 15-methyl
ether, a compound according to claim 24.

26. A compound according to claim 21, wherein R;
and Rg¢ are both hydrogen.
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27. cis-4,5-Didehydro-16,16-dimethyl-13,14-didehy-

dro-88, 12a-11-deoxy-PGF;a, a compound according

to claim 26.
28. cis-4 S-Dldchydro-lﬁ 16-dimethyl-13,14-didehy-

dro-88, 12a-1 l-deoxy-PGFla, methyl ester, a com-

pound according to claim 26. -
29. A compound accordmg to claim 9, wherem at
least one of R3 and R4 1s fluoro.

30. A compound according to claim 29 wherein Rj3 -

and R4 are both fluoro. |
31. A compound according to claim 30, wherein Rs1is

methyl.

32. .
13,14-didehydro-83, 12a-11-deoxy-PGFa, methyl es-
ter, a compound according to claim 31..

-33. A compound accordmg to claim 30, wherein Rgis
mcthyl
34.
dro-883, 12a-11-deoxy-PGF)a, methyl ester, 15-methyl

ether, a compound according to claim 33.
35. A compound according to claim 30, wherein Rs

and Rg are both hydrogen.
36. cis-4,5-Didehydro-16,16-difluoro-13,14-didehy-

dro-88, 12a-1 l-deoxy-PGFla, a compound accordmg

to claim 35.
37. cis-4,5-Didehydro-16,16-difluoro-13,14-didehy-

10

cis-4,5-Didehydro-15-methyl-16,16-difluoro- -

15

cis-4,5-Didehydro-16,16-difluoro-13,14-didehy-

20

25

dro-88, 12a-11-deoxy-PGFa, fmethYl ester, a com-

pound according to claim 33.
38. A compound according to clann 1, wherein D is

39. A compound according to claim 38, wherein M
is .
& o,
40. A compound accordng to claim 39, wherein g is .
41. A compound according to clanm 40, wherein R;,
R4, Rs, and Rg are all hydrogen.

42.
deoxy-17-PGFa, methyl ester, a compound according

to claim 41.

15-epi-cis-4,5-Didehydro-13, 14-didehydro-11-

30

35

45

43. A compound according to claim 38 whcreln M,

1S

| ]15_/\.""01{6

44. A compound according to claim 43, wherein g is
45. A compound according to claim 43, wherein g is
1.

53

4

48. cis-4 5-D1dehydro-15-methyl 13 l4—d1dchydro-
11—dooxy-17—PGFga, a compound accordmg to- clalm |
47.

49. cis-4 S-Dldchydro-IS-methyl 13,14-didehydro-

ll-dcoxy-PGFla., methyl cster, a compound accordmg P

to claim 47.~
50. A compound accordlng to claim 46, wherein Rgis -

methyl.
S1. cis-4 S—Dldohydro-13 14-didehydro-1 l-dooxy-;; -

PGF;a, 15-methyl ‘ether, a compound accordmg to

claim 50.
52. cis-4 ,5-Didehydro-13, 14—dldchydro-l 1-deoxy-. .
PGF;ja, methyl. ester; 15-methyl ether,:a compound
according to claim 50.
53. A compound accordlng to claim 46, whercm Ry .

and Rg are both hydrogen.:
54.. cis-4,5-Didehydro-13,14-didehydro-1 l-dcoxy-*_
PGFIa., a compound according to claim 53. -
§5.  cis-4,5-Didehydro-13,14-didehydro-11-deoxy-.
PGFa, methyl estcr, a compound accordmg to: claun e
53.
§6. A compound accordmg to claim 43, whcrcm at

least one of Rj and Ry is methyl. |
57. A compound according to claim 56, whcrcm Rj.

‘and R4 are both methyl.

58. A compound according to claim 87, whcrem R5 is | |
methyl.

59. cls-4,_5-D1dehydro-_15,16, 16-trimethyl-13, lAri’ -

didehydro-11-deoxy-PGFa, methyl ester, a compound | -

according to claim 58.

60. A compound accordmg to claim 57, whercm Rg 18

methyl.
61. cis-4 5-D1dchydro-l6 16-dimethyl-13, 14-didehy-.

dro-11-deoxy-PGFja, methyl ester, 15-methyl ether, a
compound according to claim 60. .
62. A compound according to claim 57 wherem Rs;. ;
and Rg are both hydrogen.:
63. cis-4,5-Didehydro-16,16-dimethyl-13, 14—d1dehy-4.= .
dro-11-deoxy-PGFa, a compound accordmg to claim: .
62. |
64. cis-4 ,5-Didehydro-16, 16—d1mcthyl-13 14—d1dehy-u .
dro-11-deoxy-PGFja, methyl ester; a compound ac- .
cording to claim 62.
65. A ‘compound- accordmg to claim 45, wherein at.
least one of R; and Ry is fluoro.
- 66. A compound according to claim 65 whercm Rj..
and R4 are both fluoro.
67. A compound accordmg to claim 66 ‘wherein Rqis. -
methyl.
68. cis-4,5-Didehydro-1 S-mcthyl-lﬁ,f-l 6-difluoro-
13,14-didehydro-11-deoxy-PGF;a, methyl ester, a com- .
pound according to claim 67. -
69. A compound according to claim 66, wherein Rgis
methyl. - |
70. cis-4,5-Didehydro-16,16-difluoro-13,14-didehy- -
dro-11-deoxy-PGFja, methyl ester, 15-methyl ether, a .

- compound according to claim 69.

46. A compound according to olalm 45 wherem R;

and R4 are both hydrogen.

47. A compound according to clalm 46 whercln Rsis

mcthyl

65

71. A compound according to claim 66, wherein Rs':
and R¢ are both hydrogen.-
72. cis-4,5-Didehydro-16,16-difluoro-13, 14—dldchy-,- .-
dro-11-deoxy-PGFja, a componnd accordmg to claim: :

71.
73. cis-4,5-Didehydro-16,16-difluoro-13 14—d1dehy-;_ -

dro-11-deoxy-PGFja, methyl estcr, a compound ac-
cording to claim 71.
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Patent No. 4.126.753 L ~ Dated  November 21. 1978

Inventor(s) Herman W. Smith
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